A cross-sectional survey of regularly employed information technology (IT) engineers with preschool children in Japan was conducted to examine the gender difference in WFC, relationship of WFC with outcomes, and predictors of WFC by gender. Data from 78 male and 102 female respondents were analyzed. There was no significant gender difference in total level of WFC. However, the level of work interference with family (WIF) was significantly higher in males than in females and the level of family interference with work (FIW) was significantly higher in females. Regarding outcomes, WIF was significantly related to depression and fatigue in both genders. Moreover, different predictors were related to WIF and FIW by gender. A family-friendly culture in the company was related to WIF only in males. To prevent depression and cumulative fatigue in employees with young children, occupational practitioners have to pay attention to not only employees' work stress but also their family stress or amount of family role in both genders. (J Occup Health 2008; 50: 317-327) 
In Japan, the number of female employees was 22.0 million (41.1% of all workers) in 2004 1) . The number of female workers who quit their jobs because of pregnancy or childrearing is decreasing among regular employees 2) . However, women are still expected to be responsible for most of the housework and childcare responsibilities, while men are expected to put work before family. The husband spends less time on childrearing and housework 3) even if the wife is a full-time worker with high income 2) . As the declining birthrate has raised serious social concerns in Japan, the Family Policy Act, the Act for Measures to Support the Development of the Next Generation, was enacted in 2003. This law requires companies with 301 employees or more to clarify their action plan for supporting employees, especially employees with young children. Many organizations and organizational researchers have been interested in studying stress from the work-family interface and the effect of the action plans.
Work-family researchers have identified several types of linkages that explain the nature of the interface between work and family roles, including compensation, conflict, spillover, accommodation, and segmentation 4) . However, the majority of the studies on work-family linkages are based implicitly or explicitly on a perspective of conflict that has provided an incomplete view of the relationships between work and family. Work-family conflict (WFC) is a source of stress that many individuals experience. WFC has been defined as "a form of inter-role conflict in which the role pressures from the work and family domains are mutually incompatible in some respect" 5) . According to this definition, WFC can occur in two directions: work interference with family (WIF) and family interference with work (FIW). Factor analyses and empirical research on predictors and outcomes support that WIF and FIW should be analyzed separately [6] [7] [8] . Thus, WFC has become a much investigated topic in today's research on organizational behavior and occupational health.
As the number of dual-working couples with children has increased, attention has focused on WFC in males. There is mixed evidence as to whether males and females have different levels of WFC. Some research studies found no gender difference, while other studies found that females reported higher levels of some dimensions of WFC 9, 10) . Several studies in Japan showed that female workers experienced higher WIF and FIW than male workers [11] [12] [13] . However, one limitation of these studies was that they did not consider that male and female employees have different job type or job status. If an organization would like to support the work-life-balance of employees with children, it is very important to clarify the gender differences in WFC and identify the predictors of WFC in the same workplace and same job. Moreover, it is important to consider the effect of using the familyfriendly program that the company provides, and the amount of family responsibilities such as length of time engaged in childcare and housework as well.
Numerous studies in Western countries have identified predictors and outcomes of work-family conflict 6, 9) . One of the most consistent and strongest outcomes in WFC studies is individual mental health-related outcomes including depression [6] [7] [8] [9] . Fatigue was also one of the physical health-related outcomes of work-family conflict 14) . Organizational commitment is one of the management-related outcomes of WFC. Organizational commitment is generally defined as a psychological link between the employee and his or her organization that makes it less likely that the employee will voluntarily leave the organization 15) . Organizational commitment is conceptualized by three facets: affective commitment, continuous commitment, and normative commitment 15, 16) . Affective commitment is the employee's emotional attachment to his/her job 15) and is negatively related to his/her intention to leave the job 15) , job resignation 15) and WFC 8, 17, 18) . However, most WFC studies have been conducted in Western countries. These countries tend to have cultures that value individualism, and many have governmental and corporate work-family resources and policies to support individuals in both their occupational and family lives 19, 20) . A few Japanese studies showed that WFC was related to depression in working mothers with preschool children 21) , and to poor physical functioning 13) and poor mental functioning 12, 13) in civil servants. However, it is necessary to gather more evidence to determine the effect of WFC on the health of Japanese workers, especially male workers with young children, as well as predictors of WFC.
Predictors of WFC are classified into individual characteristics, work-role-environment characteristics and family-role-environment characteristics 6, 9) . Individual characteristics include age, education, age of youngest child, marital status, personality, and having children 6, 9) . In work-role-environment characteristics, the amount of time spent working, psychological involvement in one's job and exposure to work stressors predicted WIF 6, 9) . On the other hand, social support from one's supervisors or coworkers, workplace culture [22] [23] [24] , and scheduling flexibility were related to a decrease in WIF 6, 25) . A few Japanese studies showed that personal income, job pressure, inflexible schedule, and job insecurity were significantly related to WFC 21) in working mothers and that the husband's support was negatively correlated with FIW among married female workers 26) . Assistance from a relative was reported as a strong predictor of reducing conflict in Japanese working mother s27) . However, no study has examined gender differences in predictors of WFC in working fathers and working mothers. As for support that the company can provide in order to reduce WFC, it is necessary to identify predictors of WFC not only in females but also in males at the same work setting. Discretionary work, which is a performance-based wage system, has recently become more widely applied to white-collar workers in Japan 28) . This work system could be expected to support balance between work life and family life if the workplace satisfies several criteria 29) . However, there has been no study that has examined the relationship between discretionary work and WFC in Japan.
We previously reported the development of the Japanese version of the WFC scale, and its validity and reliability were confirmed 30) . For this study, we used data from the sample and focused on the gender difference and predictors of WFC.
The aims of this study were: 1) to examine whether the WFC experienced by men and women with young children in the same work setting differ; 2) to examine the relationship between WFC and outcomes of depression, fatigue, and organizational commitment by gender, and 3) to investigate predictors of WFC by gender.
The participants of this study were Information Technology (IT) engineers with preschool children. IT engineer is a highly stressful occupation with long working hours, rapid technical progress and tight schedules in a competitive global market 31) and the number of IT engineers is predicted to increase in the future 32) . In this study, we focused on IT workers who had at least one preschool child because they spend more time in the family role than workers who have no children or workers with older children 3) . Moreover, work-family balance is an important organizational issue in IT companies because the majority of their workforce is between the ages of 20 and 40, and they often have a role of rearing young children in family life. In this study, we limited the sample to only regular full-time employees to exclude other confounding factors, because non-regular employees have a different social background and different WFC 33) .
Methods

Design and sample
A cross-sectional survey was conducted from August to September 2004. The criteria of participants in the study were: (1) male and female IT engineers, (2) having one or more preschool children, and (3) being a regular full-time employee. We distributed our research proposal through the Japan Information Technology Services Industry Association and offered to enroll companies with 301 employees or more; 24 IT companies were interested in this study. A total of 428 self-administered questionnaires were distributed by the administrative staff in each of the 24 companies to all female workers who satisfied the three aforementioned criteria and the same number of male workers who satisfied the aforementioned criteria. The subjects were asked to fill out the questionnaire, seal it in an envelope, and send it directly back to the authors. A total of 184 workers responded to the survey (response rate of 43.0%). Three respondents were excluded because of incomplete data in the WFC scale and one was eliminated because the worker did not fulfill the criteria (no children). Finally, questionnaires filled out by 78 males and 102 females were used in the analyses. Ethical approval for the study was obtained from the Ethical Committee of the University of Tokyo, School of Medicine.
Measurements
The studied variables included individual characteristics, work-role-environment characteristics, family-role-environment characteristics, outcomes and work-family conflict.
Individual characteristics: We collected information on the age, education (1=high school, 2=junior college or vocational school, 3=college, 4=graduate degree or higher), number of children, and age of the youngest child of the participants.
Work-role-environment characteristics:
We asked questions about job status (1=manager, 2=middle manager, 3=employed but neither manager nor middle manager) and number of hours of overtime work per month.
Job strain was measured by using the Japanese version of the Job Contents Questionnaire (JCQ-22) 34) . The JCQ is a self-reported scale to assess job stress based on the job-demand-control model 35) and consists of job demands, job control, supervisor's support and coworkers' support. All items were scored on a 4-point Likert scale. Job strain ratio was calculated as the ratio of job demands to job control. Previous studies found that the job strain ratio was significantly associated with risk factors for coronary heart disease and its reliability and validity were confirmed. In this study, Cronbach's alpha for job demands was 0.62 and that for job control was 0.72.
The workers were asked whether they used discretionary work and whether they had a flexible work schedule (e.g., flex time, shortening of work hours, changing work start/finish time).
In this study, we developed the three-item FamilyFriendly Culture Scale based on the 20 items of Thompson's scale 23) , to assess employees' perceptions of the extent that their work environment is familysupportive. The original scale consisted of three subscales including organizational time expectations that may interfere with family responsibilities, career consequences associated with utilizing work-family benefits, and supervisor's support for work-family balance. To keep the validity of the scale, we tried to faithfully reflect the meaning of original sub-scales and were supervised by a sociologist who is an expert in work-life balance research. The three newly-developed items for the present survey were: "Employees in your workplace are regularly expected to work overtime and put their job before their family," "In your organization employees who use workfamily programs are viewed as having a serious disadvantage in their career," and "Middle managers and executives are sympathetic toward employees' family responsibilities." Responses were provided on a 5-point Likert scale ranging from 1="strongly disagree" to 5="strongly agree". The first and second items are reverse scored. The family-friendly score was summed up as the scores for the 3 items in the Family-Friendly Culture Scale. Higher scores indicate a more family-supportive culture. In this study, Cronbach's alpha was 0.64.
Family-role-environment characteristics:
We asked about the number of hours that the respondent spent on childrearing and housework on a weekday, family stress, number of hours that the respondent's spouse worked per week, husband's support for childrearing and housework and assistance from a relative.
Family stress was assessed by the question, "Do you feel stress in dealing with family matters (e.g., family member's disease, childcare, child education, parent-child problem or husband-wife problem)?" Participants were asked to respond according to a 4-point scale ranging from 1="not at all" to 4="very often". The husband's support was assessed by the question, "How often does your husband support childrearing or housework?" Responses were according to a 4-point scale in which 1="not at all", 2="sometimes", 3="often", 4="very often". For male participants, the question, "How often does your husband support for childrearing or housework?" was replaced with "How often do you support for childrearing or housework?"
Assistance from a relative was assessed by the question, "Do you have assistance from your relatives (e.g., your parents, your sisters, your in-law parents) at least twice a week on a regular basis?" In this study, we set up this frequency as one of general support standards for a dualincome couple from a previous interview. Participants were asked to respond, "yes" or "no."
Outcomes of WFC: Depression was evaluated according to the Japanese version of the Center for Epidemiologic Studies Depression Scale (CES-D) 36, 37) . The reliability and validity of this scale have been confirmed in many Japanese studies 38, 39) . Cronbach's alpha was 0.77 in this study.
Fatigue was measured by 18 items concerning physical and psychological complaints 40) . The items were selected from the Cumulative Fatigue Symptoms Index (CFSI), which consists of 81 items, and the validity and reliability of the CFSI were confirmed 41) . One point was given for every "yes" response and 0 points for every "no" response. The higher the sum of the scores on the 18 items, the stronger the cumulative fatigue. In this study, Cronbach's alpha was 0.77.
Organizational commitment was evaluated with the Japanese version of the Organizational Commitment Scale 16) . This scale has three dimensions, i.e., affective commitment, continuous commitment and normative commitment. Responses were provided on a 4-point Likert scale ranging from 1="strongly disagree" to 4="strongly agree". Higher scores indicate higher commitment. Cronbach's alpha was 0.83 for affective commitment, 0.66 for continuous commitment and 0.71 for normative commitment in the study.
Work-family conflict (WFC):
We used the 18 items of the Japanese version of the work-family conflict scale 30) , which was previously developed by the authors based on the multi-dimensional WFC scale of Carlson et al. 42) . This scale covers two directions and three dimensions of conflict, i.e., time-based, strain-based, and behavior-based WIF and time-based, strain-based and behavior-based FIW.
An example of time-based WIF is as follows: "My work keeps me from my family activities more than I like". An example of time-based FIW is as follows: "The time I spend on family responsibilities often interferes with my work responsibilities." The responses to the items in each subset were averaged, with higher scores indicating greater WFC. Responses were provided on a 5-point Likert scale ranging from 1="strongly disagree" to 5="strongly agree". Higher scores indicate greater WFC. In this study, Cronbach's alpha was 0.83 for WIF, 0.77 for FIW and 0.83 for WFC.
Statistical analyses
Initially, Student's t-test, the chi-squared test, and the Mann-Whitney U-test were performed for comparison of individual characteristics, work-role-environment characteristics and family-role-environment characteristics between males and females.
Next, we compared the six dimensions of WFC and outcomes of WFC by gender with Student's t-test. To examine the relationships between WFC and the outcomes of WFC, we estimated the association between WIF or FIW and depression, cumulative fatigue or organizational commitment in each gender using Pearson's correlation coefficient.
Further, multiple linear regression analysis was performed to investigate predictors of WFC by gender. Dependent variables were total WIF and total FIW. Independent variables were selected from individual characteristics, work-role-environment characteristics and family-role-environment characteristics that were correlated with WIF or FIW at a significance level of p<0.10 by Spearman's rank correlation coefficient (r) in either of males or females. Age, job status and relative's assistance were not entered in the multiple regression analyses because they were not correlated with WIF or FIW at a level of p<0.10. However, discretionary work and flexible work schedule were entered in order to confirm the buffering effect for WIF or FIW even if it did not show a significant correlation. Statistical analyses were performed using SPSS 12.0 J for Windows. Values of p<0.05 were considered to indicate statistical significance.
Results
Participants
The characteristics of the participants are shown in Table 1 . As to individual characteristics, there were no significant differences in any of the examined variables between males and females. As to work-role-environment characteristics, males had higher job status (p<0.001) and worked a greater number of overtime hours (p<0.001) than females. Discretionary work was performed by a significantly higher percentage of males (p<0.001), and flexible work schedule tended to be used by a higher percentage of females although the difference was not significant. As to family-role-environment characteristics, females clearly spent a longer amount of time on childrearing and housework (p<0.001) and had higher family stress (p=0.02) than males. The length of time that the spouse spent at work significantly differed by gender (p<0.001), because 67% of the wives of the male participants had no job. Table 2 shows gender differences in the level of experienced conflict across all six dimensions of WFC. In four of the six dimensions of conflict, significant differences were found. More specifically, males experienced more conflict than females in terms of all three WIFs (time, strain, behavior), and females experienced more conflict in only time-based FIW. With regard to the two directions of WFC, males experienced more conflict in total WIF and females experienced more conflict in total FIW. Table 3 shows the Pearson's correlation coefficients between WIF and FIW and the outcome variables (i.e., depression, cumulative fatigue, affective, continuous and normative commitment) by gender. The CES-D scores were 11.6 ± 4.9 (mean ± standard deviation) in males and 11.9 ± 5.5 in females. The CFSI-18 scores were 4.9 ± 3.7 in males and 4.5 ± 3.1 in females. The scores of affective commitment were 14.4 ± 3.3 in males and 14.4 ± 3.3 in females, those of continuous commitment were 17.0 ± 3.0 in males and 17.4 ± 2.9 in females, and those of normative commitment were 12.5 ± 2.9 in males and 11.8 ± 3.0 in females. No significant gender differences were found in the four outcome variables (not shown in the table).
Gender difference in work-family conflict
Correlations between WFC and its outcomes by gender
In males, WIF was positively correlated with depression and cumulative fatigue, and negatively correlated with affective commitment. FIW was not significantly correlated with any of the outcomes among the males. In females, WIF was positively correlated with depression and cumulative fatigue, but was not correlated with affective commitment. FIW was negatively correlated with affective commitment and normative commitment. Continuous commitment was not significantly correlated with any of the four outcomes in both genders. Table 4 shows the Spearman's rank correlation coefficients and the results of multiple regression analyses for the two dimensions of WFC, i.e., WIF and FIW, by gender. In the analysis of WIF in males, the lower the age of the youngest child (β=-0.172), higher job strain (β=0.324) and higher family stress (β=0.395) were significantly associated with higher WIF. Moreover, the presence of a less family-friendly culture was significantly associated with higher WIF (β=-0.276). In this model, one individual characteristic, 5 work-role-environment predictors and 2 family-role-environment predictors accounted for 55.3% of the variance of WIF. In females, a higher number of hours of overtime work (β=-0.357) and higher family stress (β=0.355) were associated with higher WIF. Although the use of discretionary work was not associated with WIF in Spearman's rank correlation (r=-0.024), it tended to be associated with WIF in multiple regression analysis (β=-0.170). The age of the youngest child was significantly associated with WIF in Spearman's rank correlation (r=0.256), but its significance decreased in multiple regression analysis (β=0.148). In the analyses of FIW in males, the lower the number of children (β= -0.225), longer amount of time spent on childrearing and housework duties (β=0.299) and higher family stress (β=0.480) were significantly associated with higher FIW. In females, only higher family stress (β=0.348) was associated with higher FIW. Although the use of discretionary work was not significantly associated with FIW in Spearman's rank correlation (r=-0.187), it tended to be associated with decreasing FIW in multiple regression analysis (β=-0.189), although not significantly. The use of a flexible work schedule was not a significant predictor of WIF or FIW in females (β=-0.074, 0.050), nor in males (β=0.037, 0.050).
Multiple regression analyses of WFC by gender
Discussion
This is the first study to clarify clarified gender differences in WFC among Japanese full-time employees with preschool children. Moreover, health-related outcomes and predictors of WFC were identified using instruments whose reliability and validity have already been confirmed. These results will provide useful evidence for the interaction between WFC, workers' health and predictors among Japanese workers.
Comparisons of WFC and work-life characteristics between male and female workers
Contrary to previous Japanese studies [11] [12] [13] , the present study found that male and female workers experienced the same total level of WFC. However, significant gender differences existed in the directions and dimensions of WFC. Total WIF was higher in males and total FIW was higher in females.
An important finding in this study was that all dimensions of WIF, i.e., time-based, strain-based, and behavior-based WIF, were significantly higher in males than in females. According to a life-time survey conducted in Japan, 46% of employed males in their 30s' and 40% of employed males in their 40s' worked more than 10 h every weekday 3) . Among the participants of the present study, 44.4% of male workers performed overtime work of 50 h or more per month. These results indicate that male IT engineers work as long as the average Japanese male worker even though they have a preschool child, and they experience great WIF and prefer a reduction in the work domain. FIW, especially timebased FIW, was significantly higher in females than in males. This result was partly consistent with previous Japanese studies 11, 12) . However, strain-based FIW and behavior-based FIW did not differ by gender. The female participants almost never worked overtime, and further, 70% of them used a flexible work schedule. Therefore, WIF was considered to be lower in females than in males. On the other hand, time-based FIW was significantly higher in females than in males. The length of time conducting a family role, i.e., 4 h per weekday, was less than that among working mothers with preschool children of 6.42 h in a day as reported previously 3) . Therefore, regular IT female workers may be struggling to manage childrearing and housework within a limited amount of time.
Relationship between WFC and its outcome by gender
A positive relationship was found between WIF and cumulative fatigue in both genders. This is an important message for employers, occupational health staff, and workers. As to the cause of fatigue, excessive workload was reported in previous studies 45) . However, female workers, who almost never worked overtime, experienced the same level of fatigue as males working long hours. The results of our study provide more extensive evidence of the effect of WFC on workers' fatigue.
In this study, WIF, but not FIW, was significantly associated with depression in both genders. This is contradictory to the results of many previous studies [6] [7] [8] [9] . One possible reason is the healthy worker effect in which working mothers who felt anxious managing the balance between work and family or who had a neurotic personality had already quit their job. Another reason could be a positive effect between work and family. Recently, it was reported that the work and family interface consists of negative effects such as WFC and positive effects such as positive spillover 43) and workfamily facilitation 44) . Positive spillover refers to the way in which the occupation of one role results in perceived gains in another role 45) and work-family facilitation has been defined as "the extent to which participation at work (or home) is made easier by virtue of the experiences, skills and opportunities gained or developed at home (or work)" 46) . If workers were to feel a positive effect from their family role whenever they experience FIW, their level of depression would decrease by mediation of the positive feeling.
Affective commitment was negatively related with WIF in males and with FIW in females in this study. The child-rearing population is an important part of the workforce in IT companies. In order to keep them in the organization, it will be necessary to decrease males' work overload and establish a support system for female workers in their family role.
Predictors of WFC by gender
The only common significant predictor of WIF and FIW in both males and females was family stress in this study. Not only among female engineers, but also among male engineers with preschool children, family stress was an important concern in their lives even though most male workers performed childcare and housework for less than an hour a day.
There were some gender differences in significant predictors. The participants in this study had the same type of job and worked in the same companies. However, job strain and family-friendly culture were significantly related to WIF only in males. On the contrary, overtime work was a significant predictor of WIF and discretionary work tended to be related to WIF among females but not among males. Therefore, these Japanese IT companies seem to believe that male and female engineers with preschool children have different family roles even today. In a previous study, work time and organizational expectations were directly related to WIF 46) . The results of the present study extended the findings that the level of work time was associated with WIF in females, and the level of organizational expectations was associated with WIF in males.
Interestingly, family-friendly culture was negatively related to WIF only in males. According to a metaanalysis that examined the relationship between familyfriendly program, policy, family-friendly culture and WFC, family-friendly culture was more strongly related to decrease of WFC than other family-friendly programs such as flexibility of work schedule or dependent care 24) . Our results were consistent with this past research for male workers, but not for female workers. A concrete support program of shortening the number of work hours would be more important than family-friendly culture for female workers.
Discretionary work tended to be negatively related to WIF in females. Although this work-style possibly aggravates the long working hours and service overtime 28) , the results of the present study indicate that discretionary work might support the balance between work and family, at least in female workers. Another important finding was that the use of a flexible work schedule had no significant relationship with WIF and FIW in both genders, although many previous studies showed the importance of a flexible work schedule 6, 9, 25) . Although we did not find the reason for this result in this study, one potential explanation is that flex-time is a common work-style in IT companies and employees who have fewer family responsibilities may often use it.
Interestingly, the level of the husband's support or relative's support was correlated with FIW in neither males nor in females in contrast to previous findings 26, 27) . Future studies will be required to clarify the reason. Moreover, the number of children was not associated with FIW in females, contrary to the findings of previous studies 6, 9) . One possibility is that family stress could be an intermediate between FIW and the number of children. Even if a female worker has many burdens in childcare and housework, this situation might not produce conflict if there was low family stress. A second possibility is the development of coping for FIW. In Japan, it is difficult for females to continue working after childbirth. Therefore, female workers who have several children may have developed a good coping mechanism for FIW. Interestingly, a smaller number of children was associated with higher FIW in males. This result was opposite to those of many previous studies 6, 9) that found that a higher number of children was positively associated with FIW. We found that males felt more conflict between work and family after having the first baby than after having their second or third child. This suggests that changing the work-life-balance is more difficult for male workers than female workers in Japanese companies. Further research will be needed to clarify how males experience WFC in their life history.
Limitations and future research
This study has several limitations. First, as this was a cross-sectional study, we were unable to examine the causal relationship among outcomes, WFC and various characteristics. However, we chose these outcomes and predictors from previous longitudinal studies conducted in Western countries. Next, the sample consisted of a homogeneous group, i.e., full-time IT engineers working at a large company. Therefore, these findings cannot be generalized to workers with preschool children in various other settings like workers with another job, workers in small industries, and non-regular part-time workers. In the future, a similar examination should be carried out in various occupations and it will probably be necessary to unify those results. In this study, we used three items for the family-friendly culture scale which were developed based on a previous study because an appropriate Japanese scale does not exist. It will be necessary to develop a Japanese family-friendly culture scale and its reliability and validity will need to be confirmed in the future.
Furthermore, there was only a single general question on family stress in order to reduce the length of the questionnaire. Therefore, we were unable to confirm the reliability and validity of the questionnaire used in this study. Moreover, "family stress" has the possibility to be misunderstood as the meaning of reaction to stressor. Future research is needed to examine family-role characteristics using a family-role-related scale such as parenting.
Conclusion
The present study revealed that gender differences exist in WFC levels and predictors of WFC among Japanese IT engineers with preschool children. To prevent depression and cumulative fatigue among workers with young children, occupational practitioners have to pay attention to not only work stress but also to family stress or degree of family role of male and female workers.
